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Objectives: This study aimed to investigate the effect of childhood trauma, especially
its specific dimensions, and clinical risk factors for suicidal ideation in patients
with schizophrenia.

Methods: A total of 83 inpatients with schizophrenia were enrolled and divided into
two groups: with suicidal ideation (n = 33) and without suicidal ideation (n = 50).
All participants were administered the Childhood Trauma Questionnaire-Short Form,
the Insomnia Severity Index, the Beck Scale for Suicide Ideation, the Modified Overt
Aggression Scales, the auditory hallucination rating scale, the Hamilton Rating Scale of
Depression and the Positive and Negative Syndrome Scale.

Results: In our sample, 39.8% of the subjects had suicidal ideation, and 60.6% of them
had suffered from childhood trauma. Patients with suicidal ideation had a higher Insomnia
Severity Index score, Physical neglect score, the Childhood Trauma Questionnaire-Short
Form total score (all P < 0.05) compared to those without. The logistic regression analysis
revealed that physical neglect in Childhood Trauma Questionnaire was significantly
associated with suicidal ideation (OR = 5.46, P < 0.05, 95% Cl = 0.007-0.483). Further
stepwise multiple linear regression identified that insomnia (3 = 0.272, P = 0.011) and
physical neglect (3 = 0.257, P = 0.017) were strong risk factors for the severity of suicidal
ideation in patients with schizophrenia. Mediation analysis showed that insomnia played
a complete mediating role between physical neglect and suicidal ideation.

Conclusion: Our results indicate that childhood maltreatment of physical neglect is a
strong independent risk factor for suicidal ideation in schizophrenia. The risk is probably
aggravated by the poor quality of sleep. Early screening and psychosocial treatment are
recommended for psychotic individuals with a trauma history.
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INTRODUCTION

Schizophrenia is a serious psychiatric disorder of unknown
etiology and is associated with high mortality and morbidity
(1-3). Suicide is one of the major causes of death among
individuals with schizophrenia (4). About 5.6% of patients with
schizophrenia die by suicide, and about 10-50% have suicidal
ideation or attempt (5, 6). With high mortality rates, the adverse
effects on the family and society of this pathology are significant.
Therefore, previous studies were actively looking for clinical
and psychobiological risk factors for suicidal behavior, thereby
reducing the occurrence of suicides and implementing suicide
intervention early.

Early researches have documented the association between
suicide risk and demographic characteristics and clinical features
in schizophrenia, including severe depressive symptoms (7),
great cognitive ability (8), male gender, young age, higher
intelligence quotient and family history of suicide attempts (9),
alcohol and substance use disorder, smoking, among others (4, 6),
but there is an abundance of research findings that failed to
confirm those associations (10). Active hallucinations, as a risk
factor for suicide, also had a strong evidential basis (11, 12).
In addition to the demographic and clinical associations, rising
evidence has supported an important role of childhood trauma
(CT) and insomnia in predicting suicide risk in schizophrenia.

It has been found that those who suffered from CT have
a susceptibility factor for developing schizophrenia compared
to children without CT (13, 14). Interestingly, the suicidal risk
was stronger among individuals with depression who reported a
history of CT (15). However, previous studies on the relationship
between CT and suicide in schizophrenia have been inconsistent.
Some research shows that CT has nothing to do with attempted
suicide in schizophrenia (16), but other studies have found
that CT is a strong predictor of suicide in schizophrenia (17—
19). Further studies find that suicide attempts are associated
with all CT dimensions, such as physical, sexual, psychological
abuse, and neglect, except for physical neglect (20), while other
studies find that physical neglect and sexual abuse are indeed
associated (21, 22). Much of the literature on suicidality in
patients with schizophrenia considers CT but does not specify
which aspect, or only considers one aspect of CT. Therefore, it is
necessary to explore the relationship between CT and suicide in
schizophrenia, at the same time, to further explore what aspects
of CT are more related to suicide risk.

Moreover, insomnia is also commonly seen in schizophrenia
patients, but it is easily ignored in those patients (23). Numerous
studies reported that insomnia, as a core symptom of depression,
has been associated with an increased risk of suicidal ideation
(24, 25). This relationship is also found in patients with anxiety
and post-traumatic stress disorder (26). Although insomnia is
closely related to suicide in other mental illnesses, there is a
paucity of data on this association in patients with schizophrenia.
Hence, more research is needed to understand the association
between insomnia and suicide risk in schizophrenia patients.

As noted in a review by Kajeepeta et al. there is extensive
evidence that the impact of CT on sleep can last into adulthood
(27). A study comprised of 9,582 samples observed that the

risk of insomnia differed based on the age at first exposure
to adversity as well as the type of adversity (28). Moreover, a
cross-sectional questionnaire survey also provided that impaired
subjective sleep was significantly predicted by child maltreatment
experiences (29).

In the present study, we aimed to explore the relationship
between CT, clinical factors such as insomnia, and suicide
ideation in schizophrenia patients, and further to identify which
aspects of the trauma are most associated with suicidal ideation in
these patients. Based on the available literature, we hypothesized
that patients with a history of CT have stronger suicidal ideation
and that the relationship between CT and suicidal ideation is
mediated by impaired sleep quality.

METHODS

Participants

A total of 83 inpatients with schizophrenia at the Affiliated
Kangning Hospital of Wenzhou Medical University. were
involved in our study between December 2018 and December
2019. All patients met the following criteria: (1) a diagnosis of
schizophrenia according to the Diagnostic and Statistical Manual
of Mental Disorders, Fourth Edition (DSM-IV) (30); (2) age
18-75 years old; and (3) Han Chinese ethnicity. Patients were
excluded if they had: (1) severe cardiovascular, hepatic, or renal
diseases; (2) pregnancy or breastfeeding; and (3) an intellectual
disability. This study was performed in strict accordance with
the Declaration of Helsinki and all other relevant national
and international regulations. The study protocol was approved
by the Medical Ethics Committee of the Affiliated Kangning
Hospital of Wenzhou Medical University. All participants signed
informed consent before the formal study. Based on their scores
of items 4 or 5 on the Beck Scale for Suicide Ideation, we divided
all patients with schizophrenia into schizophrenia with suicidal
ideation group and schizophrenia without suicidal ideation
group. A score of item 4 or 5 > 1 indicates patients with suicidal
ideation, and only when the scores of item 4 or 5 were 1, patients
were considered as having no suicidal ideation.

Measures

Data on demographic characteristics, physical disease, and
history of tobacco and alcohol were collected utilizing
validated, self-administered questionnaires. Body mass index
was calculated as weight in kg/square of height in meters.

We used the Childhood Trauma Questionnaire-Short Form
(CTQ-SF) (31) to evaluate the occurrence of childhood
maltreatment and its severity in schizophrenia patients. The
CTQ-SF contains 28 items to assess CT dimensions including
sexual abuse (SA), physical abuse (PA), emotional abuse (EA),
physical neglect (PN), and emotional neglect (EN), which is a
widely used and validated retrospective self-reported to assess
childhood trauma exposures. Total sum scores can range between
25 and 125 points. The higher the score, the more frequent
and therefore severe maltreatment events were experienced. For
individual CT dimensions, a score > 10 denotes patients with
high levels of physical abuse and physical neglect, and a score >
8 denotes patients with high levels of sexual abuse; A score > 13
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indicates patients with high levels of emotional abuse, and a score
> 15 indicates patients with high levels of emotional neglect.

The Insomnia Severity Index (ISI), which has good internal
consistency, captures the severity and impact of insomnia
symptoms (32). The screening measure for insomnia consists of
seven items that are rated on a five-point rating scale from 0 to
4, resulting in a sum score between 0 and 28. The higher score of
IST indicates the worse of sleep quality, and a score of 7 and more
in ISI was categorized as insomnia.

The Beck Scale for Suicide Ideation (BSSI) was used to assess
the severity of suicidal ideation in the patients. This scale consists
of 19 items designed to be self-scored on a 1-3 point scale,
the average of the first 5 items assesses the intensity of suicidal
ideation, and the next items are used to assess the risk of suicide,
with higher scores indicating higher levels of suicidal ideation
and risk. The reliability and validity of the BSSI have been
confirmed to be appropriate (33).

In addition, The Positive and Negative Syndrome Scale
(PANSS) (34), the Hamilton Rating Scale of Depression (HAMD)
(35), the Modified Overt Aggression Scales (MOAS) (36) and,
the auditory hallucination rating scale (AHRS) (37) were all used
to evaluate the clinical symptoms including positive, negative
symptoms, especially the auditory hallucination, as well as
aggressive behavior and depressive symptoms.

All these scales have been widely used to assess clinical
symptoms in patients with schizophrenia. Clinical evaluations
were carried out by experienced psychiatrists who were well-
trained for this project, and repeated assessments revealed that
a correlation coefficient > 0.8 was maintained.

Statistical Analyses

Statistical analyses were performed using SPSS software version
26.0 (SPSS, 146 Chicago, IL). First, we used the Kolmogorov—
Smirnov one-sample test to test for the normality of the
variables. Second, independent samples ¢-tests and Pearson’s chi-
square test were performed to compare the differences between
patients with and without suicidal ideation (SI) in terms of
sociodemographic and clinical characteristics. If the results of the
Student’s ¢-test were significant, we then performed the analysis
of covariance (ANCOVA) to control for potential confounding
factors, such as sex, education level and smoking history. We
further used SI as the dependent variable to perform a stepwise
logistic regression analysis with the “forward: Conditional”
method to identify factors independently associated with SI in
patients with schizophrenia, with the categorical variables that
were statistically significant between groups (physical neglect and
insomnia) as independent variables, and age, sex, educational
status and smoking history as covariates. Then, a stepwise linear
regression analysis (forward) was performed to explore the risk
factors for the severity of suicidal ideation (dependent variable)
in schizophrenia patients, with variables that were statistically
significant between groups (physical neglect and insomnia
severity) as independent variables, and age, sex, education status
and smoking history were also controlled. Finally, A plug-
in program process was also applied in SPSS to perform a
significant mediation effect test and set up bootstrap sampling
for bias-corrected 5,000 times. Standardized coeflicients and 95%

TABLE 1 | Demographic characteristics of schizophrenic patients with or without
suicidal ideation.

Without With suicidal /X2 p
suicidal ideation  ideation
(N = 50) (N =33)
t P
Age (year) 40.64 +9.32 38.39 + 10.23 1.033 0.304
BMI (kg/m?) 23.72 + 4.76 24.60 + 4.32 —0.849 0.398
Total disease 14.76 £ 8.17 14.27 £ 7.59 0.273 0.785
course (year)
Age of onset (year) 25.88 +£9.87 2412 £10.10 0.787 0.433
X2 P
Sex (male/female) 27 (54%)/23 18 (54%)/15 0.002 0.961
(46%) (45%)
Education (above 33 (66%)/17 26 (78%)/7 1.682 0.209
grade 6/grade 6 or (34%) (21%)
less)
Married (yes/no) 21 (42%)/29 23 (70%)/10 1.162 0.281
(58%) (30%)
Physical diseases 12 (24%)/38 4 (12%)/29 1.803 0.179
(with/without) (76%) (88%)
Drinking history 8 (16%)/42 9 (27%)/24 1.551 0.213
(yes/no) (84%) (73%)
Smoking history 12 (24%)/38 16 (48%)/17 5.331 0.021*
(yes/no) (76%) (52%)
Insomnia (yes/no) 12 (24%)/38 15 (45%)/18 4.169 0.041*
(76%) (55%)
Childhood trauma 15 (30%)/35 20 (61%)/13 7.636 0.006**
(yes/no) (70%) (39%)
Emotional abuse 1 3 0.907 0.341
EA)
Physical abuse (PA) 1 2.032 0.154
Sexually abuse (SA) 2 0.233 0.629
Emotional neglect 8 0.365 0.546
(EN)
Physical neglect 11 19 12.662 <0.001**
(PN)

BMI, body mass index.

Physical diseases include hypertension, diabetes, head injury, epilepsy, cerebrovascular
disease and other endocrine diseases. Drinking history and smoking history means having
ever drunk alcohol or smoked. EA > 13, PA > 10, SA > 8, EN > 15, PN > 10 were defined
as individuals with a history of childhood trauma.

*p < 0.05, *p < 0.01, **p < 0.001. Data were presented in Mean £ SD or N.

confidence intervals (95% CI) were calculated. All tests were
two-tailed, and a value of p < 0.05 was considered significant.

RESULTS

Table1 presents the demographic characteristics of
schizophrenic patients with or without suicidal ideation.
Among 83 patients with schizophrenia, 33 (39.8%) with SI and
50 (60.2%) without SI. There were significant differences in
terms of smoking habits (X2 = 5.331, p = 0.021), insomnia (X2
= 4.169, p = 0.041) and childhood trauma (X?> = 7.636, p =
0.006), especially PN (X? = 12.662, p < 0.001) between the two
groups, while no differences were observed in sex, age, BMI,
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education level, marriage history, and drinking habits (all p >
0.05). In addition, 35 patients experienced at least one type of
abuse, including physical abuse (11.4%), sexual abuse (14.3%),
emotional abuse (11.4%), physical neglect (85.7%), emotional
neglect (40.0%).

Table 2 shows the results of the ¢-test of clinical characteristics
between schizophrenic patients with and without suicidal
ideation. No significant differences were observed between
patients with and without SI for positive or negative symptoms,
nor for any of the other CTQ dimensions (All p > 0.05). Also,
there were no significant differences in auditory hallucinations,
aggressivity, or depressive symptoms between groups (All p >
0.05). There were no significant differences in age, sex, or BMI
between the groups (all P > 0.05). Patients with suicidal ideation
had higher scores of ISI (7.39 & 4.24 vs. 5.38 £ 3.31, t = —2.422,
p = 0.018) and PN (9.67 + 3.14 vs. 7.80 £ 2.16, t = —2.983,
P = 0.004) compared to individuals without suicidal ideation.
These significant differences remained after controlling for sex,
education level, smoking history (F = 6.634,df =1, p < 0.05; F =
4.652, df =1, p < 0.05), and survived after Bonferroni corrected
(all p < 0.05).

The binary logistic regression analysis found that PN was
negatively associated with SI in patients (OR = 5.46, 95% CI =
0.007-0.483, P < 0.05) (see Table 3). The adjusted R-square of
the whole model was 0.193. Further, a stepwise multiple linear
regression was performed, and the results revealed that SI severity
was significantly associated with ISI scores (B = 0.272, P = 0.011)
and PN scores (B = 0.257, P = 0.017), with adjusted R-square as
0.177 in this model (see Table 4).

According to the principle of mediation effect (38), both
PN and ISI scores were significantly related to suicidal ideation
in the schizophrenia group. Therefore, a mediation model of
PN-ISI-suicidal ideation might exist. Based on the theoretical
assumptions (39), constructing a mediating effect model of
insomnia between PN and suicide, taking the suicidal ideation
as dependent variables, using PN score as an independent
variable, and using ISI score as an intermediary variable. It
was found that the direct effect of PN on suicidal ideation
was 1.577 (p = 0.003, 95% CI: 0.565-2.589) and the mediating
effect of insomnia between PN and suicidal ideation was 1.283
(95% CI: 0.558-2.008). Besides, the total effect of the PN-
ISI-suicidal ideation model was 2.050 (95% CI: 1.008-3.093).
The interval of indirect effect didn’t contain 0, which was
statistically significant. Therefore, insomnia played a mediating
role between PN and suicidal ideation in schizophrenia patients
(Figure 1).

DISCUSSION

Here, we investigated the association between suicidal ideation,
CT, and clinical variables. The study aimed to examine potential
relationships between suicidal ideation and different dimensions
of CT in patients with schizophrenia to identify a promising
way to effectively prevent and ultimately reduce the incidence
of suicide.

TABLE 2 | Comparisons between schizophrenic patients with and without suicidal

ideation.

Without With suicidal t p

suicidal ideation ideation

(N = 50) (N =33)
IS 5.38 + 3.31 7.39+4.24 —2.422 0.018*
AHRS 16.74 £ 1221 17.79+£12.78 -0.734 0.465
MOAS 2.20 + 3.42 4.27 £5.90 —-1.827 0.074
HAMD 18.44 + 4.80 20.67 +8.32 —1.392 0.171
CcTQ
EA 6.38 +£1.94 7.21+2.79 —1.491 0.142
PA 562 +1.35 6.70 + 2.93 —1.976 0.055
SA 524 +1.14 5.42 +1.54 —-0.627 0.533
EN 10.32 + 3.83 1173+ 5.41 —1.295 0.201
PN 7.80+2.16 9.67 £ 3.14 —2.983 0.004**
Total score 3536 £6.76  40.73+10.65 —2.572 0.013*
BSSI
Suicidal ideation
The last week 1.00 +£0.28 1.29 +£0.52 -3.182 0.003*
The most 1.07 £ 0.14 1.61 + 0.61 —5.055  <0.001***
depressed time
Suicidal risk
The last week 0 1212 +£20.27 -3.418 0.001**
The most 0 21.12+£30.25 —4.011 <0.001***
depressed time
PANSS
Positive subscore 23.60 £+ 5.91 23.58 + 5.39 0.019 0.985
Negative subscore 28.14 + 4.64 28.33 +4.28 —-0.194 0.849
General 53.34 +7.83 52.85+9.14 0.262 0.794
psychopathology
Total score 105.08 £ 12.91 104.91 +£ 14.33 0.056 0.955

ISI, Insomnia Severity Index; AHRS, Auditory Hallucinations Rating Scale; MOAS, Modified
Overt Aggression Scale; HAMD, Hamilton Rating Scale for Depression; CTQ, Childhood
Trauma Scale; BSSI, The Beck Scale for Suicide Ideation; PANSS, The Positive and
Negative Syndrome Scale; EA, Emotional abuse; PA, Physical abuse; SA, Sexually abuse;
EN, Emotional neglect; PN, Physical neglect.

*p < 0.05, *p < 0.01, **p < 0.001. Data were presented in Mean =+ SD.

TABLE 3 | Results of the stepwise logistic analysis: independent risk factors for
schizophrenic patients with suicidal ideation.

Predictors B SE Wald df Sig Exp.(B) 95% Cl for
Exp.(B)
Physical neglect —1.696 0.493 11.820 1 0.001** 0.183 0.007-0.483

“p < 0.01.

In this study, we found that schizophrenia with suicidal
ideation was related to insomnia and childhood traumatic
experiences. Further, binary logistic regression analysis suggested
that physical neglect was an independent risk factor for suicide
ideation in patients with schizophrenia. According to the result
of this study, insomnia truly plays a medicating role in the
PN and suicidal ideation. This indicates that PN and insomnia
together regulate suicidal ideation in schizophrenia patients. To
the best of our knowledge, CT experience may be a promising
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TABLE 4 | Results of the stepwise multiple linear regression: significant influencing
factors for the severity of suicidal ideation in schizophrenic patients.

Factor Unstandardized Standardized t p 95% CI for
coefficients coefficients Exp(B)
B SE B Lower Upper
1S 0.025  0.010 0.272 2.589 0.011* 0.006  0.045
PN 0.033 0.014 0.257 2.449 0.017* 0.006  0.060

ISI, Insomnia Severity Index; PN, Physical neglect.
*o < 0.05.

a=0.369+ b=1.283

c=1.577*

a x b=2.050%*
95%C1=0.029~1.248

FIGURE 1 | Intermediate model of PN, insomnia and suicidal ideation in
schizophrenia patients ("o < 0.05; **p < 0.01). Path a is an independent
variable (X) — mediator (M). Path b is mediator (M) — suicidal ideation (Y),
adjusted for X. Path ¢ is X — suicidal ideation (Y), adjusted for M. *p < 0.05.
**p < 0.01. PN, Physical Neglect; ISI, Insomnia Severity Index; BSI-CV, The
Beck Scale for Suicide Ideation.

factor for evaluating the risk of suicide ideation in patients with
schizophrenia. Li et al. reported that patients with a history
of suicidal behaviors had significantly higher trauma scores
than patients without such behaviors (40). Other studies also
reported the relationship between CT and suicide. Roy found
CT increases the risk for attempting suicide (41). In the present
study, patients with CT had higher suicide ideation than those
without CT, which is in accordance with previous studies, to
a certain extent. CT may increase suicidality in schizophrenia
through several biological or psychological mechanisms (13);
this question warrants further investigation. The clinical
implications of these findings involve the need to prevent
suicidality in patients with schizophrenia and the accompanying
suggestion that clinicians carefully assess patients’ trauma
experiences in childhood to provide therapeutic interventions to
reduce them.

On the subdomain level, logistic regression analyses indicated
that among CT dimensions, only physical neglect was a predictor
of current suicidal ideation, but no difference in the exposure to
sexual, emotional, or physical abuse. This shows the importance
of evaluating and considering the effect of each type of trauma
on its own. It has been found that PN is a stronger risk factor for
suicide in patients with schizophrenia, compared to other types
of trauma such as emotional abuse or neglect (21), which can
damage their social function, then worse coping strategies related
to negative consequences such as suicidal behaviors (42, 43).

This variability of the association between several types of CT
and suicidal risk was also found in a prospective study (44). PN
of child maltreatment should be considered important risks to
suicide. The awareness of the serious long-term consequences of
PN should encourage better identification of those at risk and
the development of effective interventions to protect children
from violence.

The other main findings in our study are that insomnia
predicted suicidal ideation independently from any type of CT.
Our findings are in line with the growing literature suggesting
a significant association of sleep disturbances with suicidal
behaviors. A retrospective cohort study showed that insomnia
increases the risk of suicide in patients with mental disorders
(45). An 8-year longitudinal study of schizophrenia-spectrum
disorders also confirmed this hypothesis (46). While those
findings support the association between insomnia symptoms
and suicide-related risk, the specific mechanisms by which
insomnia symptoms confer risk for suicide are still unknown.
Several psychological and physiological mechanisms have been
proposed (47, 48). Specifically, they reported that negative
cognitive appraisals, perceived social isolation, and unhelpful
emotion regulation strategies may be potential mechanisms. It
is crucial to take the development of targeted psychological
interventions for those who have sleep problems.

Moreover, schizophrenia patients have presented correlations
among PN, ISI, and suicidal ideation. The PN-ISI-suicidal
ideation intermediate model has proved that PN and insomnia
can affect suicidality together in schizophrenia patients. Findings
from this study have specifically suggested a potential role
of the PN-ISI-suicidal ideation loop in the pathogenesis of
schizophrenia. Since no study to data explored this loop in
schizophrenia patients, more further studies are warranted to
verify our preliminary findings.

The current study also has several limitations. First of all,
the Childhood Trauma Scale is a subjective questionnaire,
which is a retrospective study, resulting in biased reporting.
Second, the small sample size not only represents the difficulties
in conduction research in this patient group but also affects
the robustness of the statistical analyses with a risk of type-
II errors which calls for future replication in larger subject
samples. And the sample size of specific subdomains in CT
was too small to demonstrate weaker associations between two
variables. It is possible patients that physical neglect is more
likely to report PN over other abuses, which would bias results.
One study showed that (PN) and emotional neglect (EN) were
most reported, and sexual abuse (SA) and physical abuse (PA)
were the least reported (21). Therefore, the results should be
taken as preliminary data. Further investigation with a large
study population is required to identify the subdomains in
CT that might have been overlooked due to poor statistical
power and confirm the possible associations that were observed
in the present study. Thirdly, the study was cross-sectional.
No temporal relationships could be established. Finally, the
lack of a normal or clinical control group was a further
limiting factor to clarify whether these results are specific
to schizophrenia.
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In conclusion, schizophrenia with SI reported higher
exposure to CT than those without SI. The results point toward
childhood physical neglect to be of specific importance to
schizophrenia, which may be an area for future prevention
and clinical attention. At the same time, our study put forward
the intermediate model of PN-insomnia-suicidal ideation
while demonstrating insomnia as a full intermediary between
PN and suicidal ideation in schizophrenia patients. It may
be, then, that addressing adverse childhood experiences
and insomnia in these patients at higher risk for suicide
because of having suffered CT and insomnia could result in
reducing suicides.

DATA AVAILABILITY STATEMENT

The raw data supporting the conclusions of this
article will be made available by the authors, without
undue reservation.

ETHICS STATEMENT

The studies involving human participants were reviewed and
approved by the Medical Ethics Committee of the Affiliated

REFERENCES

1. Crump C, Winkleby MA, Sundquist K, Sundquist J. Comorbidities and
mortality in persons with schizophrenia: a Swedish national cohort study. Am
J Psychiatry. (2013) 170:324-33. doi: 10.1176/appi.ajp.2012.12050599

2. Laursen TM, Nordentoft M, Mortensen PB. Excess early mortality
in  schizophrenia. Annu Rev  Clin  Psychol. (2014) 10:425-48.
doi: 10.1146/annurev-clinpsy-032813-153657

3. Tanskanen A, Tiihonen J, Taipale H. Mortality in schizophrenia, 30-
year nationwide follow-up study. Acta Psychiatr Scand. (2018) 138:492-9.
doi: 10.1111/acps.12913

4. Duko B, Ayano G. Suicidal ideation and attempts among people with severe
mental disorder, Addis Ababa, Ethiopia, comparative cross-sectional study.
Ann Gen Psychiatry. (2018) 17:23. doi: 10.1186/s12991-018-0193-3

5. Ventriglio A, Gentile A, Bonfitto I, Stella E, Mari M, Steardo L, et al.
Suicide in the early stage of schizophrenia. Front Psychiatry. (2016) 7:116.
doi: 10.3389/fpsyt.2016.00116

6. Cassidy RM, Yang E Kapczinski F, Passos IC. Risk factors for suicidality
in patients with schizophrenia: a systematic review, meta-analysis,
and meta-regression of 96 studies. Schizophr Bull. (2018) 44:787-97.
doi: 10.1093/schbul/sbx131

7. Krynicki CR, Upthegrove R, Deakin JFW, Barnes TRE. The relationship
between negative symptoms and depression in schizophrenia: a systematic
review. Acta Psychiatr Scand. (2018) 137:380-90. doi: 10.1111/acps.12873

8. Fang X, Chen Y, Wang Y, Zhang C. Identification of risk factors for suicidal
ideation in patients with schizophrenia. Psychiatry Res. (2019) 271:195-9.
doi: 10.1016/j.psychres.2018.11.051

9. Yates K, Ling U, Cederlof M, Boland E Taylor P, Cannon M,
et al. Association of psychotic experiences with subsequent risk of
suicidal ideation, suicide attempts, and suicide deaths: a systematic
review and meta-analysis of longitudinal population studies. JAMA
Psychiatry. ~ (2019)  76:180-9.  doi:  10.1001/jamapsychiatry.2018.
3514

10. Harkavy-Friedman JM, Restifo K, Malaspina D, Kaufmann CA, Amador XE,
Yale SA, et al. Suicidal behavior in schizophrenia: characteristics of individuals
who had and had not attempted suicide. Am ] Psychiatry. (1999) 156:1276-8.

Kangning Hospital of Wenzhou Medical University. The
patients/participants provided their written informed consent to
participate in this study.

AUTHOR CONTRIBUTIONS

YC, WT, and WX conceptualized and designed the study.
YZ, XF, and WT recruited the participants and completed the
screening assessments. BT, KE, YC, and NW analyzed the data
and performed the statistical analysis. YZ, XF, and KZ wrote the
first draft of the manuscript. All authors revised the manuscript
and approved the final manuscript.

FUNDING

This work was supported by the Science and Technology
Program of Wenzhou (Y20190478).

ACKNOWLEDGMENTS

We are deeply grateful to all the patients with schizophrenia
participating in this study as well as to the psychiatrists for their
help in the recruitment and diagnosis of schizophrenic patients.

11. Hor K, Taylor M. Suicide and schizophrenia: a systematic review
of rates and risk factors. ] Psychopharmacol. (2010) 24:81-90.
doi: 10.1177/1359786810385490

12. Medjkane F, Notredame CE, Sharkey L, D’'Hondt E Vaiva G, Jardri
R. Association between childhood trauma and multimodal early-onset
hallucinations. Br J Psychiatry. (2020) 216:156-8. doi: 10.1192/bjp.2019.266

13. Read J, van Os J, Morrison AP, Ross CA. Childhood trauma,
psychosis and  schizophrenia: a review with theoretical
and clinical implications. Acta Psychiatr Scand. (2005) 112:330-50.
doi: 10.1111/j.1600-0447.2005.00634.x

14. Matheson SL, Shepherd AM, Pinchbeck RM, Laurens KR, Carr VJ. Childhood
adversity in schizophrenia: a systematic meta-analysis. Psychol Med. (2013)
43:225-38. doi: 10.1017/S0033291712000785

15. Sarchiapone M, Carli V, Cuomo C, Roy A. Childhood trauma and suicide
attempts in patients with unipolar depression. Depress Anxiety. (2007) 24:268-
72. doi: 10.1002/da.20243

16. Bani-Fatemi A, Tasmim S, Wang KZ, Warsh J, Sibille E, De Luca V. No
interaction between polygenic scores and childhood trauma in predicting
suicide attempt in schizophrenia. Prog Neuropsychopharmacol Biol Psychiatry.
(2019) 89:169-73. doi: 10.1016/j.pnpbp.2018.08.027

17. Roy A. Reported childhood trauma and suicide attempts in
schizophrenic patients. Suicide Life Threat Behav. (2005) 35:690-3.
doi: 10.1521/suli.2005.35.6.690

18. Alli S, Tasmim S, Adanty C, Graff A, Strauss J, Zai C, et al
Childhood trauma predicts multiple, high lethality suicide attempts
in patients with schizophrenia. Psychiatry Res. (2019) 281:112567.
doi: 10.1016/j.psychres.2019.112567

19. Allen AR, Hagen KM. Trauma and suicide: a pilot study assessing risk in adults
diagnosed with schizophrenia spectrum disorders. ] Nerv Ment Dis. (2020)
208:431-4. doi: 10.1097/NMD.0000000000001144

20. Hassan AN, Stuart EA, De Luca V. Childhood maltreatment increases the
risk of suicide attempt in schizophrenia. Schizophr Res. (2016) 176:572-7.
doi: 10.1016/j.schres.2016.05.012

21. Xie P, Wu K, Zheng Y, Guo Y, Yang Y, He J, et al. Prevalence of
childhood trauma and correlations between childhood trauma, suicidal
ideation, and social support in patients with depression, bipolar disorder,

literature

Frontiers in Psychiatry | www.frontiersin.org

6 November 2021 | Volume 12 | Article 769743


https://doi.org/10.1176/appi.ajp.2012.12050599
https://doi.org/10.1146/annurev-clinpsy-032813-153657
https://doi.org/10.1111/acps.12913
https://doi.org/10.1186/s12991-018-0193-3
https://doi.org/10.3389/fpsyt.2016.00116
https://doi.org/10.1093/schbul/sbx131
https://doi.org/10.1111/acps.12873
https://doi.org/10.1016/j.psychres.2018.11.051
https://doi.org/10.1001/jamapsychiatry.2018.3514
https://doi.org/10.1177/1359786810385490
https://doi.org/10.1192/bjp.2019.266
https://doi.org/10.1111/j.1600-0447.2005.00634.x
https://doi.org/10.1017/S0033291712000785
https://doi.org/10.1002/da.20243
https://doi.org/10.1016/j.pnpbp.2018.08.027
https://doi.org/10.1521/suli.2005.35.6.690
https://doi.org/10.1016/j.psychres.2019.112567
https://doi.org/10.1097/NMD.0000000000001144
https://doi.org/10.1016/j.schres.2016.05.012
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles

Zhang et al.

Childhood Trauma and Insomnia Increase the Suicide Risk in Schizophrenia Patients

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

and schizophrenia in southern China. ] Affect Disord. (2018) 228:41-8.
doi: 10.1016/j.jad.2017.11.011

Mohammadzadeh A, Azadi S, King S, Khosravani V, Sharifi
Bastan F. Childhood trauma and the likelihood of increased
suicidal risk in schizophrenia. Psychiatry Res. (2019) 275:100-7.

doi: 10.1016/j.psychres.2019.03.023

Reeve S, Emsley R, Sheaves B, Freeman D. Disrupting sleep: the effects of sleep
loss on psychotic experiences tested in an experimental study with mediation
analysis. Schizophr Bull. (2018) 44:662-71. doi: 10.1093/schbul/sbx103

Kay DB, Dombrovski AY, Buysse DJ, Reynolds CF Begley A, Szanto
K. Insomnia is associated with suicide attempt in middle-aged and
older adults with depression. Int Psychogeriatr. (2016) 28:613-9.
doi: 10.1017/5104161021500174X

Wang X, Cheng S, Xu H. Systematic review and meta-analysis of the
relationship between sleep disorders and suicidal behaviour in patients with
depression. BMC Psychiatry. (2019) 19:303. doi: 10.1186/s12888-019-2302-5
Malik S, Kanwar A, Sim LA, Prokop LJ, Wang Z, Benkhadra K, et al. The
association between sleep disturbances and suicidal behaviors in patients with
psychiatric diagnoses: a systematic review and meta-analysis. Syst Rev. (2014)
3:18. doi: 10.1186/2046-4053-3-18

Kajeepeta S, Gelaye B, Jackson CL, Williams MA. Adverse childhood
experiences are associated with adult sleep disorders: a systematic review.
Sleep Med. (2015) 16:320-30. doi: 10.1016/j.sleep.2014.12.013

Wang Y, Raffeld MR, Slopen N, Hale L, Dunn EC. Childhood
adversity and insomnia in adolescence. Sleep Med. (2016) 21:12-8.
doi: 10.1016/j.sleep.2016.01.011

Pfaff A, Schlarb AA. Child maltreatment and sleep: two pathways explaining
the link. J Sleep Res. (2021) 29:e13455. doi: 10.1111/jsr.13455

APA. Diagnostic and Statistical Manual of Mental Disorders. 4th ed.
Washington, DC: American Psychiatric Association (1994).

Bernstein DP, Fink L, Handelsman L, Foote ], Lovejoy M, Wenzel K, et al.
Initial reliability and validity of a new retrospective measure of child abuse and
neglect. Am ] Psychiatry. (1994) 151:1132-136. doi: 10.1176/ajp.151.8.1132
Bastien CH, Valliéres A, Morin CM. Validation of the insomnia severity index
as an outcome measure for insomnia research. Sleep Med. (2001) 2:297-307.
doi: 10.1016/51389-9457(00)00065-4

Beck AT, Steer RA, Ranieri WF. Scale for suicide ideation: psychometric
properties of a self-report version. J Clin Psychol. (1988) 44:499-505. doi: 10.
1002/1097-4679(198807)44:4<499::AID-JCLP2270440404>3.0.CO;2-6

Kay SR, Fiszbein A, Opler LA. The positive and negative syndrome
scale (PANSS) for schizophrenia. Schizophr Bull. (1987) 13:261-76.
doi: 10.1093/schbul/13.2.261

Hamilton M. A rating scale for depression. ] Neurol Neurosurg Psychiatry.
(1960) 23:56-62. doi: 10.1136/jnnp.23.1.56

Knoedler DW. The modified overt aggression scale. Am ] Psychiatry. (1989)
146:1081-2. doi: 10.1176/ajp.146.8.1081b

Hoffman RE, Hawkins KA, Gueorguieva R, Boutros NN, Rachid F, Carroll
K, et al. Transcranial magnetic stimulation of left temporoparietal cortex
and medication-resistant auditory hallucinations. Arch Gen Psychiatry. (2003)
60:49-56. doi: 10.1001/archpsyc.60.1.49

MacKinnon DP, Lockwood CM, Hoffman JM, West SG, Sheets V.
A comparison of methods to test mediation and other intervening
variable effects. Psychol Methods. (2002) 7:83-104. doi: 10.1037/1082-989X.
7.1.83

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

Hayes mediation

and

AE,  Rockwood NJ. Regression-based statistical
moderation  analysis in  clinical  research:  observations,
recommendations, and implementation. Behav Res Ther. (2017) 98:39-57.
doi: 10.1016/j.brat.2016.11.001
Li XB, Li QY, Liu JT, Zhang L, Tang YL, Wang CY. Childhood
trauma associates with schizophrenia in a
sample of Chinese inpatients. (2015)  228:702-7.
doi: 10.1016/j.psychres.2015.06.001
Roy A, Gorodetsky E, Yuan Q, Goldman D, Enoch MA. Interaction
of FKBP5, a stress-related gene, with childhood trauma increases the
risk for attempting suicide. Neuropsychopharmacology. (2010) 35:1674-83.
doi: 10.1038/npp.2009.236
Boyda D, McFeeters D. Childhood maltreatment and social functioning
in adults with sub-clinical psychosis. Psychiatry Res. (2015) 226:376-82.
doi: 10.1016/j.psychres.2015.01.023
Kim JS, Lee SH. Influence of interactions between genes and childhood trauma
on refractoriness in psychiatric disorders. Prog Neuropsychopharmacol Biol
Psychiatry. (2016) 70:162-9. doi: 10.1016/j.pnpbp.2016.01.013
Enns MW, Cox BJ, Afifi TO, De Graaf R, Ten Have M, Sareen J.
Childhood adversities and risk for suicidal ideation and attempts: a
longitudinal population-based study. Psychol Med. (2006) 36:1769-78.
doi: 10.1017/S0033291706008646
Lin HT, Lai CH, Perng HJ, Chung CH, Wang CC, Chen WL, et al.
Insomnia as an independent predictor of suicide attempts: a nationwide
population-based retrospective cohort study. BMC Psychiatry. (2018) 18:117.
doi: 10.1186/512888-018-1702-2
Li SX, Lam SP, Zhang J, Yu MW, Chan JW, Chan CS, et al. Sleep disturbances
and suicide risk in an 8-year longitudinal study of schizophrenia-spectrum
disorders. Sleep. (2016) 39:1275-82. doi: 10.5665/sleep.5852
McCall WV, Black CG. The link between suicide and
Psychiatry ~ Rep.  (2013)

features of
Psychiatry  Res.

clinical

insomnia:
theoretical ~ mechanisms.  Curr 15:389.
doi: 10.1007/s11920-013-0389-9

Littlewood D, Kyle SD, Pratt D, Peters S, Gooding P. Examining the role of
psychological factors in the relationship between sleep problems and suicide.

Clin Psychol Rev. (2017) 54:1-16. doi: 10.1016/j.cpr.2017.03.009

Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.

Publisher’s Note: All claims expressed in this article are solely those of the authors

and do not necessarily represent those of their affiliated organizations, or those of

the publisher, the editors and the reviewers. Any product that may be evaluated in

this article, or claim that may be made by its manufacturer, is not guaranteed or

endorsed by the publisher.

Copyright © 2021 Zhang, Fang, Tang, Fan, Wen, Zhao, Xu, Tang and Chen. This
is an open-access article distributed under the terms of the Creative Commons
Attribution License (CC BY). The use, distribution or reproduction in other forums
is permitted, provided the original author(s) and the copyright owner(s) are credited
and that the original publication in this journal is cited, in accordance with accepted
academic practice. No use, distribution or reproduction is permitted which does not
comply with these terms.

Frontiers in Psychiatry | www.frontiersin.org

November 2021 | Volume 12 | Article 769743


https://doi.org/10.1016/j.jad.2017.11.011
https://doi.org/10.1016/j.psychres.2019.03.023
https://doi.org/10.1093/schbul/sbx103
https://doi.org/10.1017/S104161021500174X
https://doi.org/10.1186/s12888-019-2302-5
https://doi.org/10.1186/2046-4053-3-18
https://doi.org/10.1016/j.sleep.2014.12.013
https://doi.org/10.1016/j.sleep.2016.01.011
https://doi.org/10.1111/jsr.13455
https://doi.org/10.1176/ajp.151.8.1132
https://doi.org/10.1016/S1389-9457(00)00065-4
https://doi.org/10.1002/1097-4679(198807)44:4<499::AID-JCLP2270440404>3.0.CO;2-6
https://doi.org/10.1093/schbul/13.2.261
https://doi.org/10.1136/jnnp.23.1.56
https://doi.org/10.1176/ajp.146.8.1081b
https://doi.org/10.1001/archpsyc.60.1.49
https://doi.org/10.1037/1082-989X.7.1.83
https://doi.org/10.1016/j.brat.2016.11.001
https://doi.org/10.1016/j.psychres.2015.06.001
https://doi.org/10.1038/npp.2009.236
https://doi.org/10.1016/j.psychres.2015.01.023
https://doi.org/10.1016/j.pnpbp.2016.01.013
https://doi.org/10.1017/S0033291706008646
https://doi.org/10.1186/s12888-018-1702-2
https://doi.org/10.5665/sleep.5852
https://doi.org/10.1007/s11920-013-0389-9
https://doi.org/10.1016/j.cpr.2017.03.009
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles

	Childhood Trauma and Insomnia Increase Suicidal Ideation in Schizophrenia Patients: A Cross-Sectional Study
	Introduction
	Methods
	Participants
	Measures
	Statistical Analyses

	Results
	Discussion
	Data Availability Statement
	Ethics Statement
	Author Contributions
	Funding
	Acknowledgments
	References


